Objective: To test the co-occurrence and interrelation of ictal activity and cortical spreading depressions (CSDs) -including the related periinfarct depolarisations in acute brain injury caused by trauma, and spontaneous subarachnoid and/or intracerebral haemorrhage. Methods: 63 patients underwent craniotomy and electrocorticographic (ECoG) recordings were taken near foci of damaged cortical tissue for up to 10 days. Results: 32 of 63 patients exhibited CSDs (5-75 episodes) and 11 had ECoGraphic seizure activity (1-81 episodes). Occurrence of seizures was significantly associated with CSD, as 10 of 11 patients with seizures also had CSD (p = 0.007, 2-tailed Fishers exact test). Clinically overt seizures were only observed in one patient. Each patient with CSD and seizures displayed one of four different patterns of interaction between CSD and seizures. In four patients CSD was immediately preceded by prolonged seizure activity. In three patients the two phenomena were separated in time: multiple CSDs were replaced by ictal activity. In one patient seizures appeared to trigger repeated CSDs at the adjacent electrode. In 2 patients ongoing repeated seizures were interrupted each time CSD occurred. Conclusions: Seizure activity occurs in association with CSD in the injured human brain. Significance: ECoG recordings in brain injury patients provide insight into pathophysiological mechanisms, which are not accessible by scalp EEG recordings.
Introduction
It is well-known from animal experiments that hyperexcitation or damage to the cortex may lead to either cortical spreading depression (CSD) (Leao, 1944) or seizure activity, depending on the conditions under which the phenomenon is elicited. CSD is a dramatic loss of brain ion homeostasis (Martins-Ferreira et al., 2000) resulting in depolarization of cortical neurons and astrocytes (Sugaya et al., 1975) and large scale changes of local blood flow and metabolism (Bures et al., 1974; Leao, 1951) . CSD is transient and spontaneously reversible, in contrast to anoxic and hypoglycaemic depolarization (Kraig and Nicholson, 1978) . The mechanisms and consequences of CSD
